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(54) POWER CONVERTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
converter capable of suppressing generation of pulsating 
current. 

SOLUTION: A function generating circuit 13 determines 
the amplitude of pulsating current generated by a main 
circuit 100 from the inductance of a DC reactor 107, 
voltage of an AC power supply, and voltage of an 
induction motor 101, magnifies the obtained output with a 
multiplying device 1 5 to produce a compensation signal 
having the same amplitude as that of obtained pulsating 
current, shifts the phase of the compensation signal by 
1 80 degrees with a signal reversing device 1 7, and adds it 
to a phase signal as the output of a current control circuit 
21 1 with an adder 19. thereby suppressing generation of 
pulsating current. 
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[00021 

[GO 0 3] m4\^. vt^(Dm.t}m^mm(o-m^m.m 

[0 0 0 4] lil4(c;^-rj: ;i<?:>mSSM-Y w-?— 
SIBfi. ^iHJKl 0 0^M»lH]K2 0 0:6^b«fi£$nT 

[00 0 51 ±iHiK 100 \^^mmM 103 i)^(b<Di^m 

«S§1 o 5;&*^coii:ij6m;^^5pyf(c-r«)ii:«ty b/w 
10 7^. roffiSSy Ti5^ h/n o 7(cj: 0. ¥rtfl:$ 

1 0 9 (cfi. K%et!i«| 1 o 1 t^M^t UTSiK^ 
[0 0 0 61 .:iCD^Ifi][^l 0 0i^SJ^i-^©miH]K2 o 

Of*. mm^mmi-^mmm^m2oit. r<D5ts^ 

^§§2 0 if)>^<Dmmmm{cv ^ ^y v^tA^^j^tiUm 

IHIK2 0 3^. rcOA;tl^J|5BlllK2 0 3^^ur2S>bH 

^m&mmhmm^wmm \ o it;i«jK$tt5«jsE^«iw 
«immjE^^tc, ®ffism^m;tj-r^mffi*j«iiHi^2 0 

Sf^Sa^l O 3 75^f>^*&^H'5®«E'^«imt-'2>S 

m^m^z o 9 ^r. md£«imi§2 o 9-c«im$ttytejK 

hm.wMmm^2, 0 7;ji^p><Dm^sm^S(;iffiif^2i^ 
ai;^-rsm«s©ji»iHiK2 1 1 ^mmm. \ o 3o®je 
ffi*0Sr8im-r5«Mffits:Kttj«2 1 3t. mmv»mi& 
2 1 i75-^(Offi:ffl^!i^««ffita<^tiiSi2 1 zt^h^^ 
^Mzmm^^mz.^ ng^ifesii 0 5^«fig;i-5i^-< 
y ;?<^^tc;S3ll>''?yw;^^^;t«>fi:tasyifiilHiK2 1 5,!:, a 
;tiS»JPSSilH]K2 0 3;^^f>(DiliS^4rS(c5IS^^>^i-:^^m 
;tJ-r5^^tf§2 1 7 :io^ft^2 1 7;^:»b(O^S^'< 
/u;^^St)5>tt55^Jl§^2 1 9^;^^^1l^^$ttTV^5o 
[0 0 0 71 /^*5, r<7>j:9fc«^$n:/h««SS-r w<c 
— i5^i^Bi(2^<7)S*i(if^lcoi>r{i. ^(D-^J:^5 frizr 

S) J COS401 0 3M:d^b 1 4 4HtC|Ett$*X-CV>6 
<DX. S:*:i!lf^^cov^r(7)Ui^fi^i&L. w:i-Cfi«ft 

[0 0 0 81 m«SM-r w^-^s^BoiisiiK^ 
[00091 Kvsibsi 1 0 1 mwsm 1 
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0 stom^-c^fo^w-^mt^mii&mmE dree (v) 

inv (V) iffJScyr^ h/H 0 7JC^*-r5^*& 

Ed r e c (V) =Ed i n v (V) 

(1) ^$r. ^mmBE^m^^itm&.^\c§^^'t^t. t 

IB (2) ScoJ: pl-'i'So 

1. 35-Va-cosa (V) = 1 

+ 

LTB:i5Sc®mjc:^lfe-r^;eS:-Cfei9. Va (V) 10 

sail 0 3^^e>*it&$tt5S5Stt®Et?fc*). a\^m^»: 

^1 0 5<7)fi!:^e©JfflJ:^-C*>t). Vm (V) (ifi^mft« 

10 1 (om&mE^-cjh ^ . e Jiie^m^ 109 <o1^-f y 

1 0 icoj^^-etfcSo 

[0012] )?S^l&§§ 105 (Omtim^mBEB dree 

(V) ^^saj^i 0 s/j^ibtti^^FiL'SHtasfssmffi 

^^^^ y ;^ soffits WttI A a -Cii:S£a?iftLTV>:5}ta?>. 
^^nui 0 scomMm^^-Vih^. soHz^fcf^e 

0 H 2 60 6 feF<0 y >^/\^m^W(i^ h o fc®fiE;6S^^-t-^„ 20 
wCD^sbJl^jftSi 0 5coa;fj-efc5ai;^?B:ji£®EE d 

rec (V) tCfi, 3 0 OH z ^:^c^^3 6 OH z<Dy 7" 

/PSJE;d5^ifcLTi^^o »^tfe§&i 0 9(DA::^m 

ffimmE d i n V (V) tH*gcoK®mib^ i o i 

m&mmvm (V) ;55Si5Sc$tt. BUIEIH^IS^ 1 0 5 O 
-5^5^ K^SSb^ 1 0 1 CO 1 ».m&^^ f m (Hz) 

•fs^. nkmuk^ifm (Hz) rtitstdjtBsj-r-sybib 

So 30 



®EVI (V) 
[0 0 101 

hV I (V) 
[0011] 



TIB (1) ^(Ommi^i^^o 



(1) 



. 3 5 • Vm -cose (V) 
V I (V) ■ • - (2) 

mm&^^fa (Hz) t^it. fa (Hz) 2)K 5 

0Hz*fcfi6OHz (om^m-vh ^<oi,zM Lm^mW) 
« 1 o 1 (Dm&m&m&i^ tm (h z ) }tm&\zitt^^ 

^<OX\ — /KfCSOHzSffjO^^eOHzSS^-Cttjt 

[0014] m^l^ 105 (OmtimMm&E, dree 
(V) i:iS?^lft^ 10 9 (OKfimMm&B. d i n V 
(V) (^¥i^aJEE(7>&|^.^fitfffB (1) ^x^^t^^ m 
^«mi 0 5<OttJ:^ii[S£®EE dree (V) 
^iSScfa (Hz) (0 6fff<Djii6|S:^t>o/hy TT^yi-mJEE 
"Cfe «9 > i^^m^ 10 9 <DKtimMWS,E d i n V 

(V) (itt5g<D/iiS^ f m (Hz) <r>em<om^^^h 

myjKffitffiJEE d r e c (V) AJ^iSaESJBEE d 

inv (V) mz^mMLm^^M^, 

[0015] rco<t 9 td^/^S 2o0^iS»;dS#^t-r'5 

c ^o^ffiii;asii:i5^y h/n o 7coi^fig(c;!n]:bs 
3^c46. assy hywi 0 Tfcii, Tia (3) itcojip 

[0 0 16] 
[»ll 



[0 0 13] :ia^x.o^jm^xYx^ ^mmMi o 3<on 

I r - 1 <A)= \ (Ed r ec(v)-Ed I n v(v))d t • - • (3) « 

LOO 



w;i-e^+. L (H) fiii:i5£yT^ h/n 0 7o-r 

i^'^^'V'^^M-C^t) . Ir-i ( A) fl^lHlK 1 0 O (C^ 
[0 0 1 7] re^JIfR«j®«l r- i (A) O^JKStt. 

^mMM 10 3 osjii^is^ fa (Hz) mm^mM 

miO KOmm^lra (Hz) t^lM^F.L. 2000^;^^ -5 

»«rMf!l^R» f r - i (Hz) t-t^t. COjjRftJ^ 
f r-l (Hi) « I e • f a (Hz) 

1^5. 1^6. ^7. 0 8^#RSL'C^lp]K(C^^ 

[0019] ^ato J: 5 ic. m^j^fi 105 cotibJ'jK^K 
mBEtiS^tfe^l 0 960A;^?ii:«®ffifi:, Hrifa (1) ^ 
t (2) m;^ii:^^mj!£E dree (V) = 1 . 

35-Va 'cosa T*fc t) . A;f3ii:ffltffl;ffiE d i n v 



f r - i (Hz) (i: TIE (4 ) ^coi ^ /iMfgC^ 
bnSo 1 0 1 coj^^e^ f m (H 

z ) i^^^mnM 10 3 omMi^ft^ f a (h z ) \z.]5:'^ 
\i>iti^^ lyhx. ^m^(r>mmm.mii^^M^ i o o \z.m. 

40 [0018] 

(^21 

<4) it 

(V) = 1 . 3 5- Vm • c o s G (V) X^^:itf)> 
t>f)^^o ^tz. ^12 (3) ^:^>ibmmmm\ r-i 

(A) t>^ibhti. tfifs (4) ^^^hmmmm(om&isc 

f r - i (Hz) ibix^o El 5 . 6 , ia 7 , !g| 

50 a5t?fc5o 



- 6 • f m (H z) 



5 



(4) 



2002-9526 

6 



[0 0 2 01 mmm^i 0 5«. 05tc^i-j:5j-. ^ 
V :^d^x*m^^tix\^^^o me (a) (c:;^-t-<t 5 tc. 1^ 

^ ]} :^^<ovtz. ztv, vtx. XtW. YtViC 
^^m.^f^ 6 0 d e g (Ojgix-ci^>< y ^^iJ'COy— h 

JCUG<tZG. ZG^VG. VG^XG. XGirWG. 
WG^YG, YGtVG(D^—hy</l-^m-^^{iLnmm 
lelK2 1 5^>t>-iett^tt■^:tTV^^o J: i^Ki^Sl 

Si 0 5<Dm;'3{;ifl. 13 6 (b) T?j^-rj:5(c. 6 0d 

e gScomj^H^SflEE dree (V) J^S^nSo 
[0 0 2 11 f^«*-. a?^^l 0 Qfci/Uy^'gjRS 

Kfcu. V, w. X. Y, z<o6m(r>'^^ V ^^tf^h 
mm2 1 9^^h. is?^^i 0 9CD1^^ y >^i^{c*/rm 

»^^6 Ode gC0iii^■e1^-f y htcy— h^^ 

Htfiaa?^^S§l 0 9 0A;^lc:6 Ode gfeO^^S 
[0 0 2 21 0 7 (e) m^VT^ h/H 0 7 

m\^mt>^m&^ 0^*9127 (c) (c;^i-iiia^^i o 

5 0m;^Jii:jK«JEEd r e c (V) 07 (d) JC^ 

-tm^^^i o 9<7)A:^ii:tfSmiEE d i n V (V) com 

iSL^E drec-Edinv ^^-^o i^TXi^. 

*?;5^i^^i-<-r^fc^e)(c. ^mmmmmva (v) 
mmnmmmvm (v) o«EE<i;5S!^c^fe#-e»w-t- 

[0 0 2 3] Mg^j^ 105 y irig^lfeSg 1 

iS^l O SiD-^-f V :^^V-hy</\^^t 1 0 9iS!^Sl« 

tf. mt)mmmE.B dree (V) ^ A;tliE«tSJBEE d 
i n V (V) (D y :J^/U®BEO^{a:||E d r e c - E d i 
nvti ro (V) J tf^^o »C^^i§Stc4oV^Tlli^^S 
1 05^iS?|g«Sil 0 9tt*(C. 0 7 (a) *5<tt5 

(b) {C7r:irnm,\cmmi.tcem<Dm&mn^x:h^ 6 

f a i:^fsSi2 1 7(Dmtjm^-Vh^e fm\cmm\^X 

6 0 d e g«(Cl^-f y ^^{cy-^y'?/^Xfi•i-^t^:;fJi- 
^36^ ^ummi 0 3<Dm&^( B (hz) i!^^sm» 
«icoiiiS^fm (Hz) 7bm^j:^m^\:t. m^t^\cm. 
ftHd^^c-So $e>ic6 0 d e g^t;i#><r-y->r y 

[00 2 41 :i(DXoti:^ti>^6 0 d e smcm*)M^ 

i^Tv^< t . IsaClftSS 1 0 5 tm^l^ 1 o 9 iD-^^ y 

X\,^i>o ^ V^-Ctt. ffl;^ii:atmiEEd r e e 

(V) iA;^ii:«E«JEE d i n V (V) <D y >^/K:omffi 
11:65 ro (V) J tfj:^o 

[00 2 51 z<o^otj::ztibmi^m:int>titzf^M. 



mtiWi^m&Bd Tec (V) ^A:^iE«E«EEd i n 

V (V) (D V ^Jl-^^(D^i^m.{^Lmn. ms (a) 
(b) {c^-tmMicmmi^fcei^a^m^wcm-^xh^ 

6 f a ^«ft«S2 1 7<oai:*l(i-^-C*>S6 f m(Of&»t;i 
fSlffli-5?K"e. 0 8 (c) -e^-TJ: 5*y :^/^«BEi:/.c 

romffy •T'/wirHaty Ti5^ h/vi 0 7o-r ^/>5^^ 

i5'>';^(cj:?), 0 8 ( d ) t;i^t-»RSbSS£ 1 r i 

(A) dS5Sfe*r5or-*>5o 

[0 0 2 6] 

10 [«^;65^«:LJ:9i:-r^^] Jia^Ufc J: 5 Jc, mm 

[0 0 2 7] :L(B^o^mmnM^Vii^^^tLit><r>^mt 

UT. ^IsIKfiffiy Tt^^ ^/KD-<^^^$^l^^^5'>;^fi^#^ffi' 
lc:^#<"t-5r ,>:3i>5^S^^ i51.?^«j(ct>. i^iii^:^vm 

[0 0 2 8] JifEicii;^r/.^$ti.fc'boT% 

[0 0 2 9] 

^mmcmm^WLt^mK.tinti^»mmz.^\i^x. m 

[0 0 3 0] C<D^§^«. IIB^«IS§Offita*J»ft^iS?^ 

[0 0 3 1] H^JI 2 lat^oai^tl, H5t5f«*:« 1 fete 

nm^t i.xmti^f\.x\^^^^— h^</i-^ft-^ojiiKSc 
^rt i.xmi3^thx\^^^y— vy<ju:^m^-(om^^t(o 

50 «JE<Dfi:«^. flfJfE±lElK<D^vy^^>';^:S:Stc, M 



[0 0 3 21 ^m^t^^^ y^:^i!rm^^^h 

[0034] (T^^Wtt. m^m^coiSL^mmtS'^^ it 

[0035] »*^4 la^O^WJis WfBSt*3S 1-3 
J!IRibS:Mcoj^JRIS43J;tmtSj!>*f>. taiE^lHlK(c^^-r 

[00 3 71 If 5 ^WL<r>^m\%. fldlSit*:^ 1-4 
©:«rW"r5wi:^S©^-r-5o so 



#ra2 O 0 2-9 5 2 6 



[0 0 3 81 ro^^gtt. JHI»m«E^W^®;65^*?>fc:fllR 
[0 0 3 91 

[00401 min^ ^^m^mm \^tcmm<omm\cis 
>y<—^mm<Dm^mmtm-<Dh(o\c<:>\^^x^^. 

[0 0 4 1] S^-r^aSS^^ tt^^l^i: 
mm±. ^IsIK 100 d5tS3fe(^«(c. ??«ES« 1 o 3 

■rsa?^^ 10 9^ **^Q«^3?ttTi>6o 

[0 0 4 2] ^fc. w(D3felHl^l 0 O^S^J^-r^^J^SI[HI 
^'rS3tS^^«2 0 1 i:. m.m.WL'&^Z 0 1 7b^h(om 

mmmi 0 i(cw*&^ix6mEE^«im-r'5mEEMwsi2 

^^m-r^mm^m^z 09 ms^ikm^2 o 9-c«i 

^^&i^mm^mti-r^mm,mm\B\^2 1 it. ^mmm 
1 0 3omffi{ttB^«im"r6mMfeffi«im§§2 13^, 
mmmmm^2 1 i:i-b<7:>fi:*BS^^ma^{4ffii^m^2 

1 3 3^>ib«im*H3^«««a:ffi^Stc. IS^tftSi O 5Sr 

2 15^, A;^©M«lEllS 2 o 3:d-bc^;^iS»^SiC:^ 
SyVu>^SrW;^-rSIS^ilS2 17^, ^(O^mmz 1 7 

[0 0 4 31 ^h\c:i<ommm^ip^iicn^ mmmmm 
i&2 1 1 (Dmt^m^xh^iiLmmm tmM&i^ikm^2 

^^ffi^o6«cDj^iS^^^®i-6fii:te®j^lHjfSAi i 
t. ffiffiM^IUKA 1 l-e#^tt5SM«c|^WL:^6flff 

COj^^S^ft^T'fcSe fa (Hz) (Dm^t. m^t^m 

1 0 9co1^-< y ;^t5'c;oy-h{t-^T-fe5^#m»i«i o 

1 <D®iemEEO^»»0 6 «0^&m:65i»^n6^ftSi 

2 1 7COai;^fi-^'T?^6 6 f m (Hz) (D^t-^(Cj;oT 

^lUKi 0 0{c%^-t-5»i^ibm^i^o/^&3S:i:fi:1=e^^» 
T**:«e)6BI»l§!^0Kl 3<i:. m^m±^mi 3:fy^hm 

1 0 0 o>f ^ t m^isi^ 10 5 (oi^mxt^m 
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So 

[0 0 4 4] ±f^«^^c:*5V^T. Bl^^^diKl 3f^. 

«i^»ss 1 0 5 (o&^mmn t mmm^ s of-^ y >^ ^ 

»t3f S§ 1 5 (d J: I/j^ftfiilK ^ ^ coj|R»M]Eft# 

[004 5] m2n. mm^±m^ i s (DMrf^^tam^ 
[004 61 Bift»^©Ki3Ji. m^^(oem<0'^ 

y >^i5^^^5E-f-S6 fa (Hz) (o-'-^/pj^ It -g-^ajf 

01^>f y >^^$r;^3a-rS6 f m (Hz) co^</u^ft-^^ 

3 l(Dm;^ft-§-<i;;?7!>>^i$^-3 3 0ttl:f3(i-§-^-C, SRtb 
SdKO^filfef c (Hz) ^^A?)-55t«t>(0«m«3 5 
rco^USs 5;5^P>ai;^?$HSft#^l/2 • f c 
(Hz) (0^?6ISlc:^lfe-rs^3i§§3 7 ^»Sf3 7 

(omt}^^hnhti^iy2 • f c (hz) co^^sstcis 30 

C^iEH:S[(o^i6^^^^-rSiE^iS%^l§3 9 « 
±tkm^4 1 ;^tTlH!ffe«im§§4 1 coffl;fjft-^^S 
f c (Hz) o;^jK»^fiffi«rl^oytJ!)R»«SE(OiRJg^ 
•^-<])^^ %:J^mrr^ 6 f a (Hz) (Oy<jv:;^m^t^ 

O 9(0 6ffl(D1^-r }) ^^^^J^M-t^ 6 f m (Hz) <Dy< 40 

5ioJ:tK^y-^/U'f^4 7<^tti:;f^{t-i-;?)^bl^^ 

ND0K4 9i:, AND0K4 9;5^6a::^$ns rij 
(t-^co^^ iE5^^g^^§§3 9-C*i^)TV> 

ssRft«;«otetg^ ro d e gj jc-rsffitay -fes/ 
[0047] S ttfe*:|llffi<D?Kffi(c 



i-So 

( 0 0 4 8 ] la 3 ( a ) tC^i-Ki^t&^ 1 0 5 CD 6 f a 

(Hz) (oy—hy<Ji-^m^t. MS (b) (c^fiS?^ 

»Si 109<O6fm (Hz) O-/— h^^^/l-^^ft-^^^f^^ 

«ca;tFSttS^'< ^>'^^s. •=ey-^/U'f=-4 5 ^^/-r/u 
^4 7. *3J:U^AND[eIK4 9(Cj;or1^m^tvSo 
<Dt^. ms (c) iC^-r<tp(C, AND0K4 9C0ttl 

rij jc*o/b^jS;65, llS3Etfe«i 0 5com;f3ii[flt 

HR»m«K^5 ro (A) J . 'rti:t>'h. mm 

9M(Of<E^7b^ rs I N (0 d e g) J <D^^>h<Dtt 

■c&So r(o«#^H3Sifi^^«3 gt^iy-feiy 
(DmiEm^tfj^^mmm^&mpHCT - ii^^ roj ^ 

[0 0 4 9] m^nt^e Ode giSttTll^Sm 

10 5 tm^^^i 0 9{z^ti^ivy— hy</i^^m-w^^ 

m:^$ttSo ^<oi:#. 6f a (Hz) <oj^JK«ct. 6 

fm (Hz) (?5^&^/55g/^^^f+-ef^ANDlHlK4 9 
<:oHJ;/j(i. roj tfj:^o ^<D t^lE^t^m^^S 9(D 

mtii^. ^n^3 7oa3:^^^p>#f>ns 1/2 • f c 
(H z ) (om^mzj& ctLfSLm<oiE&^<Dmmmmi&m 

tt^^a Cco»f^75?8firfBAND®K4 9<^a:<i:d5 rij 

[0 0 5 0] ^LT, ANDIelK4 9cottl;f3d5Stf 
rij \Zf£^t^ iE3S^S^^§§3 9(cy ir^y h{t#dSA 

:t»$tLSOT% fllR»mffi<^ffiffi;d5 rs I N (Ode 

g) J 

[00 5 1] cloj: ^?:^»jf^^3lj^Lri^i9igi-r^(c 

<toT. :iE^^S^^fe§f 3 9;d>^. f c (H z) (D^^M 

m-nEmsi^^^s 9(omti^m^m^'Wmm4 3{z:i: 

[00 5 2] ±lHiK 100 T*^^i-SJMI»imi»ScoMtI 
tt. ttiffiy h/n 0 7<7)><:^i$^ij^^>';^e^S5MS 
ail 0 3<Dm&tm^mmm,i 0 1 omEE-cs^rje^tLS 

<ox. jE&iR^^§t3 9om;^fi^^»-t:t»S§i 5(cJ: 

lElte 1 0 0<Oj»ttaffi5£r»#J-rsybJ60flrtB«iEft#^ 
/^So r<D4ijEft-§-^fS-^SteSl 7T1 8 0 d e gfiJ: 

*e^-f bu. ««£M»0K2 1 iom;^T-fesffitam-^ 

f-;ni3l«l 9-Cftl»-rSwt-CJI)Rft««tdS«i»JSttSo 
[00 5 3] J[^±oa; 9 J-;*:|ll6oj|^«i(c: J:nf^. ^ieJ 
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